Abstract. Auroral medium frequency (MF) bursts are broadband impulsive radio emissions observed at ground level during the breakup phase of auroral substorms. Measurements made in northern Canada during 1995-1996 show the seasonal and local time dependencies of MF burst emissions, provide case-study evidence for a null in the MF burst spectrum near twice the ionospheric electron gyrofrequency, and establish a correlation between MF burst and impulsive auroral hiss. High time resolution measurements reveal that MF bursts occur in 100-300 /is wave packets which sometimes appear periodic having a period close to the ionsopheric proton gyroperiod. The timescales of the MF burst wave packets are comparable to those of whistler solitary waves recently observed with the FAST satellite.
Introduction 2. Instrumentation
Radio waves at frequencies ranging from a fraction of a hertz to several megahertz are often associated with auroral displays. Although many auroral waves cannot escape the ionosphere and are only observed with rocket-or satellite-borne instruments, there are several types of waves which are detected at ground level. In the LF/MF/HF frequency range (30 kHz to 30 MHz), the most prominent auroral emissions observed at ground level are auroral hiss, medium frequency burst (MF burst), and auroral roar [e.g., LaBelle ct al., 1994]. MF burst is the least well described of these three phenomena. Kellogg and Monson [1979] observed occasional radio bursts at times when aurora was overhead, but these could not be reliably distinguished from lightning-generated atmospherics which could have been their source (P. J. Kellogg The programmable receiver can be programmed to emphasize frequency or time resolution according to the desires of the experimenter. The normal program used for routine data collection sweeps 0.05-5.00 MHz each 2 s with 10-kHz resolution and operates 20 hours/d, skipping 4 hours around local noon for housekeeping purposes [Weatherwax, 1994] . The data are digitized in the computer, displayed on a monitor in real-time, and archived on streamer tapes or optical disks which are mailed to Dartmouth College for analysis. In stages between 1994 and 1996, Dartmouth installed these receivers in five Canadian CANOPUS observatories spanning invariant latitudes from 66 ø to 79 ø along a geomagnetic meridian and imbedded within the larger CANO-PUS array of magnetometers, photometers, rion•ters, and all-sky imagers. Table I shows the locations and magnetic latitudes of these Canadian observing sites.
For a 3-week campaign at Churchill, Manitoba, in April 1996, two programmable receivers and a downconverting receiver were used. One programmable receiver, hereafter referred to as the normal programmable receiver (NPR), operated at the normal sample rate and bandwidth described above. The other, hereafter referred to as the fast programmable receiver (FPR), was programmed to measure signals at four selected 10-kHzwide frequency bands at a 3-kHz sample rate; thus the 22,221 The generation mechanism depicted in Figure 9 is similar to one proposed for auroral roar, except that auroral roar may be associated with upper hybrid waves generated at a particular altitude rather than Langlnuir or upper hybrid waves generated over a range of altitudes. For both auroral roar and MF burst, the outstanding theoretical difficulty is to explain the mode conversion required by these models Figure 9 , the acceleration must occur at low altitudes. If one associates the occasional 1-1.5 ms periodicity in the MF burst wave packets with ion cyclotron frequency in the region of the whistler solitary waves which accelerate the electrons, then these must be at ionospheric altitudes. Future high time resolution ground based or in situ measurements resolving 100-300 ps structure in MF burst and auroral hiss simultaneously will provide a means to probe the relationship between them. Sotnikov et al. [1996] propose an alternative generation mechanism for MF burst which exploits the energy in the perpendicular velocity component of the auroral electrons rather than the parallel component. In their model, electron acoustic waves mediate the energy
